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INTERSTATE COMMERCE COMMISSION

REPORT NO. 3547

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT REFPCRTS ACT OF MAY 6, 1910,

BOSTON AND ALBANY RAILRCAD COMPANY

January 18, 1954

Accident at Palmer, Mass., on Noverber 23, 1953, caused
by a false proceed slgnal indlcatlon, due to failure
properly to shunt a track circult.

1
REPORT OF THE COMMISEION

il

OLARKE, Commissioner:

Cn llovember 23, 1953, there was a rear-end collislion
between tvo passenger tralns on the Boston and Albany Hall-
road at Palrer, Masg., which resulted Iin the death of 1
passenger, and the injury of 11 passengers, 4 postal trans-
fer clerks, and 2 traln-gervice employees. Thls accldent
wvag lnvestigated in ceonjunctlon with representatives of
the Massachusetts Department of Publle Utilitles.

1

Under authority of section 17 (2) of the Interstate Com—
merce Act the above—entitled proceeding was referred by the
Comriission to Commissioner Clarke for consideration and
dlsposltion.
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Locatlon of Accident and Method of QOperatlon

This accldent occurred on that part of the rallread
extendlng between Springfleld and Boston, Mags., 98.33
miles. 1In the vielnity of the point of accident this is
a double-track line, over which traline moving with the
current of traffic are operated by signal indicatlong
supplemented by an lntermittent inductive automatic train-
stop system. The maln tracks from north to south are
designated as No. 1, westward, and No, 2, eastward, At
Palmer, 14,72 mlles east of Springfleld, the rallroad is
crossed at grade by a single-track line of the Central
Vermont Rallway. The station 18 located immedlately east
of the croasing, in the southeast angle of the intersectlon.
The accident occurred on track No. 2 at a polnt 297 feet
east of the center-line of the crossing., From the west
there are, 1ln successlon, a tangent 200 feet in length, a
1° curve to the right 912 feet, a tangent 120 feet, a
0°58' curve to the left 972 feet, a tangent 410 feet, a
compound curve to the right, having a maximum curvature of
1°22', 1,917 feet, and a tangent 861 feet to the polnt of
accident and 189 feet eastward. The grade for east-bound
trains on track No, 2 varles between 0,68 vpercent and 0,49
percent descending throughout a dlstance of 1.27 miles
and then 1s, successively, 0,16 percent descending a
distance of 335 feet, practically level 665 feet, and
0.33 peroent ascending 350 feet to the polnt of accident
and 250 feet beyond.

Movements over the crossing at Palmer are governed
by Interlocking signals. Automatie slgnals 8552 and 8452
and semi-automatle slignal 2, governlng east-bound move-
ments on track No., 2, are located, respectively, 1.88
miles, 4,705 feet, and 516 feet west of the polnt of accl-
dent, Sicnals 8552 and 8452 are of the 2-unlt searchlight
type, and each dlgplays four aspectas, Signal 2 is of the
S-unlt searchlight type and displays five aspects. These
slgnals are approach llghted, The aspects appllcable to
this investigation and the corresponding indicatlons are
as follows:

Signal Aspect Indication
8552 Green-over-green, PROCEED,

staggered
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89362 Yellow—-over—
yellow,
staggered
2482 Green-over-

green, stagzered .

Yellow-over-red,
staggered

2 Green—-over—-green-
over-red, vertlcal

. Red-over-red-over-
yellow, vertical

3547 ;

PROCEED PREPARING TO STOP
AT SECCND SIGNAL. TRAIN
EXCEEDING LIMITED SPEZD
MUST AT ONCE AzDUCE TO .
THAT SPEED, REZDTCTION -
TO LIMITED SPEZD .[UST
COMMENCE BEFORE PA3SING
SIGNAL AND BE COMPLETED
REFORE ACCEPTING A MORE
FAVORABLE IKDICATION.

PROCEED.

PRCCEED PREPARIKG TO
STOP AT NEXT SIGNAL.
TRAIN EXCEEDING MEDIUM
SPEED MUST AT ONCE
REDUCE TO THAT SPEED,
REDUCTION TO MEDIUM
SPEED MUST COMMENCE
BEFORE PASSING SIGNAL
AND BE COMPLETED REFORE
ACCEPTING A MORE FAVOR~
ABLE INDICATION.

PROCEED.

PROCEED AT RESTRICTED
SPEED,

The controlling circults are so arranged that when the blocke
of signals 8E52 and 8452 are clear, the block of signal 2 1s
occunled, and a signal has not been dlsplayed for a movement
on the Central Vermont llne, signal 8552 indilcates PRCCEED
PREPARING TO STOP AT SECOND S8IGNAL, slgnal 8452 indicates
PROCEED PREFARING TO STQP aT NEXT 3IGNaL, and signal 2

indicates PROCEED AT RESTRICTED SPEED.

The interlocklng at the crossing normally 1s lined for

movements on the Boston and Albany line,
are provided to actuate the signals for movements over the
crossing on the Central Vermont line,

Push-button controls
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Vigual and audible indicators are provided 1n Inter-
locking Station 40, located at Springfield, which 1ndlecate
track occupancy of a 175-foot sectlon of track No. 2 at
a polnt immnediately east of the crossing at Palmer.

This carrier's operating ruleg read in part as follows
SIGNAL DEFINITICNS.

Limlted Speed.--A sneed not exceesding forty=five
miles per hour.

Medlum Speecd.--A speed not exceeding thirty miles
ner hour.

Slow Speed,.-~A speed not coxceedins fifteen miles
per hour.

Restrlcted Spesd.--A specd not exce=ding that -
which wlll enable a traln to stop short of ftreln
ahead, obstructlon, or smltch not properly 1lined,

look out for brolen rail, and not exceclGlng slow
speed.

34. The englneman and fireman must, and when
practicable the trailnmen will, communicate to
each other the 1ndication of all slgnals affecting
the movement of thelr train,

38. The followlng signals wlll be used by flagmen

Day signals- « red flag, *owow
Torpedoes,
Fusees.

99, When a traln stops under cilrcumstances in
which 1t may be overtdken by another train, the
flagman must fo back immedlately vith flagman's
slgnals a sufficient distance to insure full pro-
tectlion, nlacging two torpedoes, and wnen necessary,
1n addition, dlsplaylng lirhted fugees, * % #

* w4
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When a train ls moving under circumstances 1n which
it may be overtaken by another traln, the flagman must
take such actlon as may be necessary to insure full
protectlon. By night, or by day when the vlew ls
obscured fusees must be thrown off at proper lntervals.

LR B

Note.--When trains are operating under Automatlc
Block System Ruleg, the requirements of Rule 99, 1in
so far as protectling against followlng trains 1s con-
cerned, 11l have been complied wlth when full »ro-
tectlon lg afforded against tralns moving at Restricted
Speed,

Special 1nstructlons to englineers and conductors oper-
ating Dlesel-powercd passenger cars of the type lnvolved 1n
thls accident were 1gsued February 7, 1251, readlng as
follows: _ )

When makine stops at intermedlate statlons and
sand 18 used 1n making the stop, after the gtop 1s
made the car will be moved forard two (2) or
three (3) feet.

The maximum authorlized speed for passenger tralns ls
63 mlles per hour, but it 1a restricted to 50 mlles per
Hour at the crossing at Palmer.

Deserintlon of Accldent

No. 602, an east-bound first-class passenger traln,
conslisted of Diesel-powered padsenger car M-463. This
traln departed from Springfleld, the last open office, at
10 04 a, m., 4 minutes late. Becauge of engine trouble
which developed en route 1t was stopped at Athol Jet.,,
£2.23 miles east of Springfleld. asabout 20 minutes later 1%
proceeded eastward and stopped abouft 1C 45 a. m. on track
No. 2 at the statlon at Palmer, wlth the rear end 516 feet
east of slgnal 2 and 207 feet east of the crossing. About
5 minutes later the rear end was struck by No. 78,

No. 78, an east~bound flrst-class nassenger traln,
congisted of Diesel-electrlc unlits 4086 and 4085, coupled
1n multiple-unit contrel, one express-refriperator car,
one mail car, one pagsenger-baggage car, two coaches, one
dining car, and four sleeplng cars, 1n the order named.
The first cer was of steel-underframe construction, the
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gecond, third, and silxth cars were of conventional all-
steel construction, and the other cars were of lightwelght
steel construction. Thls traln departed from Springfleld

at 1010 a, m., 5 minutes late, and stoppred behind No. 602
at athol Ject, 1n compliance with signal indications and
flagglng signhals glven by the conductor of the preceding
traln, After No. 602 moved eastward and the indlcatlion of
the 1nterlocking signal at Athél Ject. changed from Stop

tc approach, No, 78 proceeded. It stooped at the locatlon
of a llghted red fusee approximately 5 mlles west of the
noint of accldent, and then proceeded. Thle traln passed
slgnals 8552 and 8452, each of which dlsplayed a green-over-
greer aspect, nassed sirnal 2, which dlsplayed a green-over-
green~over-red aspect, and while moving at a speed of gbout
30 miles per hour it collided with the rear end of No. 602.

No. 602 was moved eastward a distance of 254 feet by
the force of the impact. The rear vestlbule was crushed
inward and the car was badly damgped. Mo eoulpment of
clther train was deralled. Vg, 78 stopped with the front
end of the locomotive 239 feet east of the polnt of collislon.
The front end of the locomotive was somewhat damasged.

The englnesr and the conductor of No. 502 were ilnjured.

It was raining at the time of the accident, which
ocecurred about 10.50 a. m,

Diesel-powered passenger car M-463 1s of stalnless steel
construction., It is 85 feet long between the pulling faces
of the couplers and 1ls mounted on two 4-wheel trucks.

It weighg 113,000 pounds in working order and 128,000
pounds when loaded. Power ls supplled by two 275-horse-
power Dlesel englnes mounted under the car fleor. Fach
englne drives the inboard axle of one truck and 1s placed
adlJacent to 1t. A torague converter transmission is
provided. An operator's station 1s located at the right-
hand sldec of the vestibule at each end of the car. The car
1s equlpped with disc brakes and HSC type alr-brake equlp-
ment with D22 control valve. A safety-control feature
actuated by a foot pedal 1s provided. The push-button
switches by which the englnes are started and stopped are
located 1n the @nglne housings and can be operated only from
the ground. Provision 1s made for zutomatic protection of

the engines agairst oversneed, overheat, or loss of lubricatlon,
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The car is equipped with a push button for manual control of
sandlng deviges., Sand delivery hose and the related traps

and dellvery nozzles are provided. These are so located .
that, when the car 1s moving 1ln either direction and the

sanding devices are actuated, sand 1s deposited on the raills

in front of the front vheels of each truck, The rate of

flow of sand 1s regulated by pre-adjustment of alr-pressure
nozzles located in the traps.

The wheelbase of sach truck 1s 8 feet 6 1nches long.
The trucks are equlpped vith 33-inch wheels having standard
tapered wheel treads. Wheel-tread condltioning shoes are
provided. These consist of 2-1/2-inch by 6-inch cast-1ron
shoes of proper contour applied ln such manner that they
bear agalnst the topsof the wheel treads, They are held
against the wheel treads by steel torsion bars. A screw
ad Justment permits regulation of the tenslon on these bars
to vary the presgsure of indlvidual shoes from zero to 50
pounds., The trucks are bonded to the car body by bond wires.

A brake dlec 18 bolted to the inner face of each wheel.
An anti-wheel-slide device 1s provided. Thls conslsts of
inertla devices applied to a Journal box of each axle and
connected ln such manner that an excesslve rate of deceler-
atlon of any axle closes electrical contacts which actuate
an electric solenold valve in the control box to release
alr from the brake cylinder and, under control of a tlme
relay, reopen the circult to reapply air to the brake cyllinder
after an interval of about 1 secend. Automatlc sanding of
the ralls durlng an erergency application of the brakes is
provided. Durlng service appllicatlion of the brakes, an
excesslve rate of deceleration of any axle wlll actuate the
sandlng apparatus for a 6-second cycle and cause sand to be
deposlted on the rails in front of the front wheels of the
trucks.

Discussion

The crew of No, 602 conslsted of an engineer and a
conductor. Vhen this traln departed from Springfleld the
englneer was operating the car from the control compart—
ment in the front vestibule, The conductor was in the .
passenger comnartment. Englne trouble developed soon affer
the traln departed from Springfield, and the traln stopped
at Athol Jct. because both Diesel englines had ceased to
functlion, Immedlately after the car stopped, the conduc-
tor proceeded to the rear to provide flag protectlon. The
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engineer alighted from the control compartment to start

the englnes. Several minutes later No, 78 arrived and -+ ¢
'stopped behlnd the car. There was a delay of approxl-
mately 20 minutes before the Diesel engines were restored "’
+ %o operation and the car progeeded eastward. The englneer '
sald that soon after the tralin pasged North Wilbraham,

.07 mlles west of Palmer, one Diesel engine agaln ceased
opetration. The car then proceeded at a speed of about 40
mlle® per hour. BSoon afterward the englneer shut off the
power on a descending grade, and the second Diesel engine
ceased to function,

’ Aa this traln was approachtng Palmer the englneer was
maintalning a lookout ahead from the control compartment,
The conductor was in the passenger compartment of the car,
The, brakes of this train had been tested and had functlioned
properly when used en route, All signals passed en route
were lighted, and the englneer saild thaet he diéd not observe
any'flickering of the slgnal lights as the car approached.
The speed was reduced as the car appreached the west end
of a bridge located 1,050 feet west of the crosslng, vhere
several bridge and bullding department employees were work-
ing. The englneer gald that he used the manual sanding
control at thls polnt. Because both Diesel engines hed
ceased to functlon, he wes dware that 1t would not be possie-
ble to make two stops at the stastion, For thils reason he
reduced the speed 'to approxXimately 6 or-8 miles per hour
and approached the station at low aspeed, He pressed the
rush button of the sander control lightly several times -
immMedlately after the car had passed over the crossing.

He said that the anti-wheel-slide device was not actuated
while the sfop was being made and that the car was stopped
at the deslred point by a brake application, He immedlately
alighted from the control compartment to lnspect the englnes,
and the conductor entered the statlon to inform the train

di spatcher that the catr was dlsabled, Soon aftervard the
cotiductor returned and informed the enhgineer that thelr
passengers were to be transferred to No, 78 at Palmer.

The enginesr then made 2 second attempt to start the englnes.
Necegsary adjustments were made, and after the englnes were
started he heard the pneumatic horn of & locorotive and
observed No. 78 approaching, He immediately boarded the

car and attempted to move 1t eastward, but the colllslon
occurred before the car could be started, The conductor

was s0 serlously injured ln the accldent that he could not
be questioned durlng the 1nvestigation.
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As No, 78 was approaching the point vhere the accident
occeurred the englnemen were malntaining a lookout ahead
from the control compartment at the front of the locomotive,
The members of the traln crew were 1ln various locatlons
in the cars of the trailn. The flreman, a quallfled englneer,
was operating the locomotlve under supervislion of the
engineer, The headllight was lighted, The brakes of this
traln had been tested and had functloned properly when used
en route. The englnemen sald that the interlockling slgnal
at Athol Jct, indlcated Approach when thelr traln departed
from that statlon, and that each signal east of that point
1ndicated Proceed ag thelr locomotlive approached, The
brakes were applied and the train was gtopped in the vicinlty
of North Wilbraham at a point where a2 lighted rcd fusee
was displayed. The train then proceeded. The filreman sald
that he observed a marker llght on the rear end of the
preceding traln when the locomotive wes closely approaching
the wesat end of the bridge west of the crossing at Palmer.
He immedlately moved the brake valve to emergency poslition,
sounded warning blasts on the pneumatic horn, and manually
operated the sanding valve., The englneer sald that he
observed the rear end of the preceding traln and called a
warning at the same time that the flreman made an emergency
appllication of the brakes. According to the tape of the
-speed-recording device, the speed of the traln was 51 mlles
per hour when the brskes were applied and was reduced to
about 30 mlles per hour at the polnt of colllslon. The tape
lndicates that the forestalling device of the automatic
Train-stop apparatus was not operated at the slgnals 1in
appraachi to the roint of accldent and that the brakes were
applled 1n emergency when the locomotlve was about 750 feet
west of the peint of accildent,

The signals involved were inspected after the accl-
dent occurred, and no defective conditien was found, It
was observed that while No, 78 was stopped at the point
where the accldent occurred, signal 2 was llghted and dls-
played the proper aspect. In tests which were made between
830 p., m. and 10:45 p, m, on the day of the accldent, the
signal system functloned as intended,

The brakes of the eoulpment of No, 78 were tested
af ter the accident occurred, and they functloned properly.
The automatic traln-stop aprmaratus of the locomotive of
thls traln was tested at Worcester, Mass., 1 hour 40 min-
utes after the accldent occurrcd, and 1t functloned as
Intended. It was agaln inspected and tested at Beacon
Park, Mass., on November 24, 1953, No defective condition
vas found.
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The equlpment of No, 502 was inspected at the scena
of the accldent by a member of the glgnal force soon after
the collislon occurred. It was found that although all
wheel-tread conditioning shoes were In place, the wheels
of the car vere so heavily coztéd wlth sand that the metal
of the wheel tresds was vislble only at scattered polnts
around the periphery of the wheels. There was sand on the
ralls throughout a conslderable distance on elther side of
the polnt of occident, The brakes of the car had been
appllied 1ln emergency when the brakxe pipe at the rear of
the unit was ruptured in the colllsion, and the automatlce
ganding device of the locomotlve of the Tollowing traln
had also been actuated by an ¢mergency brake appllcation
made west of the point of collision. Car M-463 was later
removed to the shops at West Albany, M. Y., and the sand~
ing devices were tested at that point on November 30,
1953, In & test of 3 minutes duration the eight sanders
dlscharged a total of 74 pounds 3 ounces of sand. The
average dlgcharge per trap was 3 pounds 1.4 ounces of sand
per minute. The traps are normally adjusted to dlscharge 1
pound 12 ounces of sand per minute. The wheel-tread condi-
tloning shoes were 1n5pac+ed end 1t was found that the
tension ad)ustment of the shoeu against the wheels of the
car was 25 pcunds on each of three wheels, 24 pounds on
each of three wheelg, and 23 pounds and 17 nounds, respec-
tively, on each of the other wheels., The prescribed ten-
slon adjustment for each of the shoes 1ls 20 pounds, with
tolerance of varlatlions up to 5 pounds more or less.

In further tests of the slenal system, seven test
runs were made at Palmer on November 24, 1853, Diesel-
powered car M-456, of the same type as car M-4583, was used
in these tests. On cach run the car was operated eastward
from a point a short dlstance west of slignal 2 and stopped
at the approximate pornt at which No. 60Z stopped on the
day of the accident, In order to nrovlide condltions slm-
llar to those whilch exlsted at the time the accldent
occurred, water was poared on the ralls before the tests
were begun and the raills were washed after each run, except
the slxth, In each of the flrst three tests the ralls
were ganded lightly., In the first test the clrcults
shunted properly. In the second test, the shunt was lost
as the car was slowlng down, but was restored when the car
stopped. In the third test, the shunt was lost when the
car stopped. No sand was used 1n the fourth test, and the
clreuits shunted properly, Sand was used in the fifth and
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sixth tests, and in each of these testd the clrcults shunted
properly. 8and was not used during the secventh test, but
the track was not washed and the car was run over the sand
whilch had beén deposited on the ralls durlng the sixth
test. The shunt was lost as the calr was slowlng down,

was then restored momentarily, and was lost when the car
stopped. In each instance in which the shunt was lost
when the car stopped, 1t was restored when the car was
moved forwverd a distance of about 5 feet. The car vas
overated at varlous speeds up to a maximum of 25 mlles per
hour during these tests.

Diesel-potwered cars of the type involved 1n thils
accldent were first put in service 1n thls territory lay
1, 1950. Because of frequent fallures of the track eclr-
cults to be shunted when occupled by this type of equlp-
ment, manual block protection against following movements
was establlished .for these cars May 2, and continued until
July 12, 1950. During.the intervenlng perlod track clr-
cults having hicher shunting senslitlvlty were lnstalled.
Copper wheel-tread conditlonins shoes were applled on the
outer wheels of each truck of one car on June 14, 1950,
and 5 days later gimllar shoes were applied on the other
wheels of the car, These were deslgned, ln the absence
of brake-sghoe actlon on outer surfaces of the wheels, to
clean the wheel treads and to-keep the contact surfaces
of the wheels free of dirt film or any extraneous material
which might impalr thelr conductivity. The operation wlth
these shoes, as determined by recordlng meters and obser-
vatlons of the slgnals, was found to be satisfactory, and
all cars were slmllarly equipped. On June 30, 1950, in-
etructlons were issued to provide electric bond wlres
between the wheel-tread condltioning shoes and truck frames
and between truck frames and body bolsters of these cars.
Later the copper wheel-tread condltioning shoes were
replaced by cast-iron shoes of simllar deslgn. On August
29, 1952, the signal englneer concurred in a recommendatlon
that the bond vires between the wheels-tread condltloning
shoeg and the truck frames be removed from tnls type of
equlpment,

Two instances in whilch cars of this type falled to
shunt track clrcults occurred in November, 1950, and three
simllar fatlures occurred in January, 1951. On February
7, 1931, speclal Instructions were issued to englneers
and conductors operating thls type of equipment which
required that when sand was used in maklng a stop the car
was to be moved forward ilmmedlately a distance of several
feet so that the wheels would not stand at s point where
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the ralls had been sanded. Previous te the 1lnstant case,
other fallures ¢f track circults to be shunted properly
when occupled by Diesel-powered passenger cars were
reported to-have occurred on Aprll 10, 1851, Cctober 28,
1953, and October 28, 1953. In each of these cases the
fallure of the track clrcults to be shunted was ascrlbed
to the car having been stopped at a polnt where there was
sand on the ralls. 1In addltion, numerous cases of lnter-
mlttent loss of shunt have gccurred on tracks where a con-
slderable perlod of time intervened between traln move-
mentg durlng perlods of 1light traffle,

On the day of the accldent the manual sander control
of Diesel-powered ecar M-463 was used several times by the
engineer as No, 602 was closely approachling the station at
Palmer, Because the englneer Intended to sand the ralls
lightly and to avold the use of sand at the point at whilch
the car was to be stopped, he dld not fully depress the
button of the sander control but struck 1t lightly several
times at the polnts at which he desired to sand the rails,
The district supervisor of alr brakes sald that 1t would
be necegsary to depress the button of the sander control
fully to actuate the sanding devices and that when the
sanders were operated they rrould continue to discharge
sand for a perlod of about & seconds after the button was
released, He sald that momentary depresslon of the button
by the englneer gtriklng 1t would actuate only the clean-
out feature in the traps and that no appreclable amount of
sand would be deposlited on the rails from such actlon. It
could not be determined to what extent, 1f any, the ralls
had been sanded by car M-463, The englneer saild that when
he was attemptlng to start the engines at Palmer he notlced
that the ralls under the car appeared to be covered with
mud or silt., He thought that this wos dirt ghieh Bad sphlacshed
up from around the tiles. The car actuated the lndlcators
at Interlockling Statlon 40 as 1t passed over the track
sectlon immediately east of the crossing, However, these
Indicators 'do not indicate track occupancy at the polnt
at whlch the train stonped, and the fact that the slgnals
to the rear of the traln indicated Proceed after the train
stopped indlcates that the track clrcult was not properly
shunted or that the shunt was lost when the traln stopred
at the statlon.
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Flag protection was not provided for No, 602 at Palmer,
However, under the rules only flag protectlon against a
followlng traln beling operated at restricted speed was
required, and the fireman of No, 78, who was operating the
locomotlve, sald that flag protectlon furnished agalnst
followlng trains moving at restricted speed would not have
been sufficlent under the existing conditlons for the
reason that No, 78 did not receive restrictlive signal
indlcatlons.

After this accident occurred the carrler re-estab-
lished the requlrement for posltlive block protectlon agalnst
following movements for single~unit Diesel-powvered passecnger
cars of the type here involved, This protection sheculd
be continued untll such time as meang have been developed
to insure rellable operatlon of the automatlc block-slignal
system by these cars,

Causge

This accident was ceused by a false proceed slgnal

Indication, due to fallure properly to shunt a track eclr-
cult.

Dated at Washington, D, €., thls elghteenth
day of January, 1954,

By the Commisslon, Commissloner Clarke,

( SEAL) GEORGE W. LAIRD,

Secretary.



